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* NOTICES* 

^ ^-ss sr*.: 

, .This document has been translated by computer. So the transition may not reflect the engine, 

2 r *S S * e shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



Sla^hahiode^d^ 

(gamma-giutamic acid) radiation-.nducec I or s£k,ng *££«y water absorption object 
Sa^e^ 

EL^OtS tprtr, e ccordin g to Cairn 2 the exposure of a radiation is what irradiates a 
KW£ "oJ^*** P- (s-ma-giutamic acid) is produced hy 



the microorganism 
[Translation done.] 
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* NOTICES * 



JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 



1 This document has been 

2 r *^** e shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



translated by computer. So the translation may not reflect the original 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

8211*1 Applicafion] This invention relates to a new , ^d~en^ 

object and its manufacture > aPProaoh^S.noe the , <£~^ u £%%? moM „ in the 

of this invention reoeives biodegradation in a nature it ° e d , t , the 

field sanitary items, a mechano-chemical materiel, eto., for example. 
rscUnofthePrio^K^^^ 

absorption object will generate. TjT^^^? be leaked, for example, a disposable 
SlTitemt rSt^-* water absorbents, such as oloth and 

coKr^rrohTs^^ 

suoh a water absorption objeot oarnes ^ f ^f a ™"rX forming three-dimension 
b^mau^^^ 

SS^rSi'WiK 5E ffi water absorption objeot, an 
aorylamide system quantity water *^^^™STwitlHH* being deoomposed into the 
[0004] These high ^'^°^°"^^ e a Z cldSoner. Moreover, it is very diffioultto 
nature after use. when It .. used in , l«t ure like £ h has biod egradability 
collect these. Then development of the high ^^STSr-Jvrfon by the microorganism 
SS £ K ^S^S^SLb- oy P c,e cyoie of a nature serves as 



pressing need 
[0005] 



&(s) to be Solved by ^^^^^^^^X high 



biodegradability. 
[0006] 



S22. - Solving the ProMern. 3S±!Ti2!5^ 
the absorptivity in ^^^^S^^^Bly of radiation by the water solution 
obtained by irradiating the radiabon of '^^mJpori (gamma-glutamic acid) which is the 
or aquosity solution of P;«<™ e . d £™*%Z2£* „Zi losing biodegradability based on 
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consists of the Pori (gamma-glutamic aoid) radiation-mduced crosshnkmg object of 40 90% of 
E0008]1n g ^sin n vantion. the rate of gelation means the percentage of the 

(gamma-glutamic acid) radiation-induced crosslinking object to the amount of preparabon Pon 

&Tnttot£daW qu ant*y water absorption object of this invention dissolves Pori 
gamma-glutamic acid) in the mixed solvent of water or water, and a «"£™**b sofcent so 
*Lt th» concentration may become 2-5% of the weight preferably 1.5 to 6% of the we ght. ana 
aftert £S2ZS££n**» -lotion subsequently obtained, it can manufacture ,t by 
cpnaratine the generated bridge formation object. ..... 

[00 ^0 There is especially no limit about Pori (gamma-glutamic acid) used in th.s mvent-on. 
Although based on what kind of manufacturing methods, such as a manufacture method, a 
chemosynthesis method, etc. using a microorganism Th.ng [, for example 
Biosci.Biotech.Biochem., produced by microorganisms such as what produced by the 
microorganism, for example, a genus Bacillus kind hke 1 3~'«« « u ^»%^f J™ ^"^ 
JP 1-1 74397.A reference] is desirable and what has 100 [ hundreds of thousands ] and 
hundreds of thousands of molecular weight especially .s des.rable^ 

[001 1] In this invention, although there is espec.ally no l.m.t about the water solubl solvent 
used or dissolving Pori (gamma-glutamic acid) as a mixed solvent w.th wat . ,s good t c ma ke 
the rate of water into sufficient amount and to adjust the rate of a water-soluble solvent 
tSX so SS? Pori (gamma-glutamic acid) may be dissolved and it may get As 
soluble solvent, methyl alcohol, ethyl alcohol, an acetone, methyl acetate, ethyl acetate, etc. are 

hTsofln which dissolved Pori (gamma-glutamic acidX * ^ir^ut ,„ 
seal and use for a radiolucency container, for example, a glass v.al bottle etc. J^^™J/ 8 
especially no limit about the radiation irradiated by this solut.on. for "T^^J™^^ 
ravs a gamma ray an electron ray, a neutron beam, an X-ray. a charged-part.de line etc. are 

2 - SOMrad more preferably, and bridge formation usually advances at a room temperature 1 .5 to 

[0°0U] ad Although there is especially no limit about a gamma ray. the thing which made it generate 
wiJh the rradfation equipment which makes the cobalt 60 a line source for example ,s used. In 
bX^at\on-'J g , especially temperature is not important and bndge format.cn usually 

mo'lsTthus' trrtanToXroduct - an aquosity medium - by carrying out purification 
processing ^w th wate such as distilled water, preferably, the biodegradability quantity water 
absorp ion Sect which removes a polymer and a decomposition product no^-^d a 
bridge and consists of the bridge formation object of a desired high grade can be prepared. This 
purification processing is usually performed by a dipping, dialys.s, eta 
[0016] Thus although the acquired biodegradability quantity water absorpt.on object .s 
^ansparent and colorless gel, is excellent in absorptivity and is swollen also .n the mixed solvent 
*ZZTj:toU or the mixed solvent of an acetone and ""g^^™ M 
alcohol, ethyl alcohol, an acetone, a tetrahydrofuran, chloroform. PENZEN, n hexane. and n 

mTlhe property of the biodegradability quantity water absorption object of this invention 
changes with the amount of radiation irradiation, or concentration of sa.d solut.on, and a degree 
of cross ^king serves as high water absorption small, and by the high exposure and h.gh 

iSiigh bridge formation will be in a saturation state and serves as low water 
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' absorption relatively. # hold absorptive suffioient even in % at a low exposure or low 
Smt^de.adabilitv ouantitv water ^^^^t^^o^ 
~ t m E rs ^ZL^rZ^^Z^ — Evan ■ it repeated tnis 

mechano-chemical material. 

^^^^^ e,o at 

volume enan g e b y tbe perimeter 

environment. 

distributively into each 1ml each v.al bottle and it coyer p 

with each various quantity of radiat.on "'l^^^jg^J^n (1 K)TBq) as a 
irradiation equipment wh.ch equipped each of these sampl tes w.t ntn ^ ^ 

,ine source. Each obtained sample process ,ng ^^^^J£Z*re rem cved by 
macromo.ecu.e and a f object with high purity 

carrying out a dipping to distilled water in tn s way, • | ation [the percentage 

bridge formation object) were measured. The result ,s shown ,n Table 1. 

[0025] 

[Table 1] 
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m m Wrn. 

M r a d 


7MW 




nast&i 1 


1.9 2 


42 


3 5 5 0 


M 2 


3. 4 9 


5 2 


12 6 8 


HJf§#] 3 


5. 0 0 


5 8 


3 8 4 


4 


8.0 0 


6 3 


2 3 4 


HJfsW 5 


10. 2 4 


6 4 


2 2 7 


HJt_W6 


12. 17 


6 5 


16 2 




14. 0 9 


7 0 


15 6 




16. 0 1 


7 6 


14 7 




19. 5 4 


7 7 


15 3 




2 3.03 


8 5 


16 6 


mrnmn 


25. 59 


8 2 


15 4 




2 9. 7 8 


8 4 


1 1 6 



[0026] Although the bridge formation object formed by 1.92Mrad(s) had brittle quantity of 
radiation, water absorption is 3550. that is. about 3500 times as much water as the self-we.ght 
of a bridge formation object might be absorbed. Since the increasing incl.nat.on is seen, and the 
rate of gelation is large when water absorption has little quantity of radiation, and it decreases 
with the increment in quantity of radiation, and bridge formation is saturated w.th the ^increment 
in quantity of radiation when there is much quantity of radiation, it becomes almost the same, 
and it turns out anyway that water absorption exceeds 100 and sufficient absorptivity ab.hty .s 

[OO^'The infrared absorption spectrum of the bridge formation object acquired in the example 
5 which set quantity of radiation to 10.24Mrad(s) is shown in drawing 1 . From this, it was 
checked that this bridge formation object is a bridge formation object of Pori (gamma-glutam.c 
acid). Moreover, this bridge formation object was gel insoluble in water. 
[0028] About the biodegradability of the acquired bridge formation object, .t investigated as 
follows. That is. when each bridge formation object was buried and left in soil (field;, it was 
decomposed until it was halved two months after, and. four months after, was decomposed 

[SmVYhe generation condition of the bridge formation object at the time of changing the 
concentration of the Pori (gamma-glutamic acid) water solution which performs an example 13 
16 gamma irradiation was examined. Pori (gamma-glutamic acid) was dissolved so that it m.ght 
become 2 - 5% of the weight, 0.5ml was poured distributive^ into each 1ml each v.al bottle, and 
it covered. Exposure processing of the gamma ray was carried out with each quantity of 
radiation of 7Mrad(s) and 10Mrad(s), respectively with the gamma ray irrad.at.on equipment wh.cn 
equipped each of these samples with the cobalt 60 (1 1 0TBq) as a line source. Each obtained 
sample processing object was picked out from each vial bottle, and a macromolecule and a 
decomposition product non-constructed a bridge were removed by carry.ng out a dipping to 
distilled water. In this way. each bridge formation object with high purity was acquired. Water 
absorption was measured about each [ these ] bridge formation object. This result .s shown m 
Table 2. 
[0030] 
[Table 2] 
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nmmu 



(W t %) 



2. 0 



3. 0 



4. 0 



5. 0 



7Mr a d 



6 9 3 



4 2 8 



3 4 8 
3 4 0 



lOMrad 



5 8 0 



2 9 2 



2 5 4 



2 4 4 



[0031] Although the gamma irradiation processing object was obtained like the example 13 
except having changed the example Pori (gamma-glutamic acid) concentrate of a compar son 
to iTof the weight as for this thing, neither generation of a bridge formation object nor ge.at.on 

r00 S 32] e !t examined whether the bridge formation object of example 1 7 request could be 
repeatedly equal to use. The dipping of the bridge formation object of the example 16 generated 
bvCn^-of-radiation 10Mrad was carried out to distilled water for one week and ,t freeze- 
d^d The moLture content which holds at this time was measured, and water absorpt.cn was 
searched for. This was repeated several times. The result is shown .n Table 3. 
[0033] 



[Table 3] 
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[0034] Even if it uses a bridge formation object repeatedly, the property when using it first is 
held considerably, and this shows that it can be equal to repeat use. 



[Translation done.] 
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1 This document has been translated by computer. So the translation may not reflect the original 



precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



TECHNICAL FIELD 



fln^iaTApplication] This invention relates to a new biodegradability quantity water absorption 
K^i^nufiitur. approach. Since the biodegradability ^T^j*^ 
of this invention receives biodegradation in a nature, it can be used for the modifier in .the 
engineering-works field, the soil conditioner in the plantation art field, a seed coating agent th e 
rt™n t r n agent for vegetable cultivation, the disposable diaper in makeup and the toi.etr.es 
field, sanitary items, a mechano-chemical material, etc., for example. 



[Translation done.] 
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JPO and NCIPI are not responsible for any 
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nature after use when wair absorption object which has biodegradability 

pressing need. 



[Translation done.] 
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EFFECT OF THE INVENTION 



r^cTonhe Invention?!^ if it leaves it in a nature, it is decomposed by the microorganism 
whTch lives there, and the biodegradabi.ity quantity water absorption object of th.s mvent.on ,s 

^m!^^!^. suitably as a soil conditioner by which after use is left in a 
nafu e. the er c1ating agent of a seed, and a charge for vegetable 

* anri +h* nrnressine after Japanese acquer and use becomes easy, the 

^ZZt °ZX ™LZ>on object of this invention cen be used for senitar, items, 
the charge of disposable diaper material, etc.. respectively 

[0022] Moreover, since the high water absorption object of th.s invention has the good 
compatfcility to a living body, it can be used for the charge of art.fic.al skin material agam also at 
t^e o^e of mechanochemical element material using the volume change by the perimeter 
environment. 

[Translation done.] 
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JPO and NCIPI are not responsible for any 
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1 This document has been translated by computer. Sc the translation may not reflect the original 
precisely. 
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3.1n the drawings, any words are not translated. 



TECHNICAL PROBLEM 



rProblem(s) to be Solved by the Invention] This invention conquers the fault which such a 
conv ntTona. high water absorption object has. and is made for the purpose of offenng the h.gh 
water absorption object which can aim at promotion of use m a nature and which has 
biodegradability. 



[Translation done.] 
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JPO and NCI PI are not responsible for any 
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^^^hows the word which can not be translated. 
3.1n the drawings, any words are not translated. 
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MEANS 



the absorptivity in which the bridge ™ I L of radiation by the water solution 

obtained by irradiating the rad.abon °^^^Z oTp^X^L-^Jc aoid) whioh is the 
or aquosrty solution of "^^^.S^^^^Lt losing biodegradability based on 
S^^r^rS -search various,, in order to deve,o P the 

high water absorption object rf ^'° d ^ a ^ b !^ adability quant ity water absorption object which 

Slof^^^ 

rates of gelation. npreentaee of the dry weight of the Pori 

(gamma-glutamic aoid) in the m.xed sol vent of wat or or w^ e n and a w ^ 
separating the generated bridge f ormat.o n e , uta mi c acid) used in this invention. 

r^ro^ 

rr£rr?;o^ 

^ fflSSA 1 :^ ^ -* ate - are 

mentioned, for example. ■ c ^^a-o-ln+amic acid) it is desirable to put in, 

[00,2] As for the solution which delved Per, ^ etc . Aftho ugh there is 

seal and use for a rad.olucency contamer for example a g ^ 
especially no limit about the rad,at,on ,rrad,ated b , th,s solubon. tor e ^ P ^ ^ 
rays, a gamma ray. an elector, Z prS and Jobta'in the specified 

a -ma ray ■^^^^^^ by 

?r 3=o7e * — - - • — 1 5 * 
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[OOH] Although there Especially no limit about a gamma ray. the thmg wh.ch made ,t gene ate 
with the irradiation equipment whioh makes the oobalt 60 a line source for example .s used. In 
^!dge4ormation-izing, especially temperature is not important and bndge format,on usually 

[OOlsTthus' rrtSToXroduct - an aquosity medium - by casing out purif.cation 
Drocessing with water, such as distilled water, preferably, the biodegradab.hty quantity water 
bsor tion object which removes a po.ymer and a decomposition product non-cons^ucted a 
bridge and consists of the bridge formation object of a des.red h.gh grade can be prepared. Th.s 
purification processing is usually performed by a dipping, d.alysis, etc^ 
T001 61 Thus although the acquired biodegradability quantity water absorption object s 
tanspa^t and coloHess gel'is excellent in absorptivity and is swollen also in the ^m.xed solvent 
of water and alcohol, or the mixed solvent of an acetone and water . .t .s not swollen in methyl 
lohot ethyl alcohol, an acetone, a tetrahydrofuran, chloroform, PENZEN, n-hexane, and n- 

[SlTlThe property of the biodegradability quantity water absorption object of this invention 
changes with the amount of radiation irradiation, or concentration of sa.d solution, and a degree 
of cross inking serves as high water absorption small, and by the high exposure and h.gh 
foncenlation although bridge formation will be in a saturation state and serves as low water 
Sc^SiS^ly. rt.o-i hold absorptivity sufficient even in this case at a low exposure or low 

- ab r Uity abi,ity - Even if !t repeated this 

^^Z^^^^ SSE, biodegra -^nti, wate r 

SlnoS'etv*, Placed, this shows that the volume changes and can also expect use to a 

mechano-chemical material. 

[0020] 



[Translation done.] 
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* NOTICES* ^ 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 



LThis document has been translated by computer. So the translation may not reflect the original 



precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



EXAMPLE 



[Example] Next, an example explains this invention to a detail further. ovamn i, i o 

[0024] The generation condition of the bridge formation object by change of one to example 12 
quantity of radiation was examined. Pori (gamma-glutamic acid) produced by the m.croorgan.sm 
was dissoted in water so that it might become concentration 5% of the we.ght, 0.5m. was poured 
distributive^ into each 1ml each vial bottle, and it covered. Exposure processing ; wa , earned out 
with each various quantity of radiation as shows a gamma ray m Table ' ^ft, «J™ ™ a 
irradiation equipment which equipped each of these samples with the cobalt 60 ( 10TBq) as a 
line source. Each obtained sample processing object was picked out from each v.al bottle, and a 
macromolecule and a decomposition product non-constructed a bridge were removed by 

out a dfpping to distilled water. In this way. each bridge formation object with high purity 
was acquired. About each [ these ] bridge formation object, the rate of gdation [the Percentage 
of gel dry weight / the amount of brewing Pori (gamma-glutam.c acd)] and water absorption (the 
moisture content / gel dry weight by which the maximum maintenance is carried out at the 
bridge formation object) were measured. The result is shown in Table 1. 
[0025] 
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1.9 2 


4 2 


3 5 5 0 




3.4 9 


5 2 


12 6 8 




5. 00 


5 8 


3 8 4 




8. 0 0 


6 3 


2 3 4 


nmms 


10. 24 


6 4 


2 2 7 




12. 17 


6 5 


16 2 




14. 09 


7 0 


15 6 




16. 01 


7 6 


14 7 


mmms 


19.54 


7 7 


15 3 


nmmn 


2 3.03 


8 5 


16 6 


mmmn 


2 5.59 


8 2 


15 4 


mm 12 


2 9.78 


8 4 


116 1 



[0026] Although the bridge formation object formed by 1.92Mrad(s) had brittle quantity of 
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Nation water absorb is 3550. that is, about 3500 times as A water as the self-weight 
T:^ g :^o:Wot might be absorbed. Sinoe the increas^nCination is and t e 

rate of gelation is large when water absorption has little quantity of rad.afon, and * decreases 
wth the inc ement in quantity of radiation, and bridge formation is saturated w.th the increment 
J^X^S^^nti-r. is muoh quantity of radiation, it becomes ; almost the same 
and it turns Lt anyway that water absorption exoeeds 100 and suffic.ent absorpfvty abihty ,s 

S'The infrared absorption speotrum of the bridge formation object acquired in trample 
5 which set quantity of radiation to 10.24Mrad(s) is shown in draw.ng 1 From this, it was 
checked that this bridge formation object is a bridge formation object of Per, (gamma-g.utam.c 
acid) Moreover, this bridge formation object was gel insoluble in water. 
0028] About the biodegradabi.ity of the acquired bridge formatior .object. 
follows. That is. when each bridge formation object was buned and left in soil (fieldX* was 
decomposed until it was halved two months after, and, four months after, was decomposed 

SfTte generation condition of the bridge formation object at the time of changing the 

ontpntrJtion of the Pori (gamma-glutamic acid) water solution which performs an example 13 
CSTKd-^ was Examined 6 Pori (gamma-glutamic acid) was dissolved so that it ^.ght 
become 2 - 5% of the weight, 0.5m. was poured distributive* ,nt o , Bach ^1 each v,n bottle, and 
it covered Exposure processing of the gamma ray was carried out w.th each quantity of 
raZZ of 7Mrad(s) and 10Mrad(s). respectively with the gamma ray ,rrad,at,on equipment wh.ch 
equipped each of these samples with the cobalt 60 (110TBq as a line source. Each obta.ned 
2 Processing ob ject was picked out from each vial bottle, and a macromolecule and a 
o^X^ ^^norrxonrtnictod a bridge were removed by carrying out a dipp.ng : to 
d^tUlTd water In this way. each bridge formation object with high purity was acquired. Water 
abso^or was me" about each [ these ] bridge formation object. This result ,s shown ,n 
Table 2. 
[0030] 



[Table 2] 
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T00311 Although the gamma irradiation processing object was obtained like the example 13 
Sts^M the example Pori (gamma-g.utamic acid) concentrate of a companson 
tc M% of ^the weight, as for this thing, neither generation of a bridge format.on object nor gelat.on 

^032? It examined whether the bridge formation object of example 1 7 request could be 
^tX^to -se. The dipping of the bridge formation object of the example " t*™^ 
by ^quantity-of-radiation 10Mrad was carried out to distilled water for one week . «^«« 
dried The moisture content which holds at this time was measured, and water absorption was 
searched for. This was repeated several times. The result is shown in Table 3. 

[0033] 
[Table 3] 



http://www4.ipdl.ncipi.gojp/cgi-bin/tran_web_cgi_ejje 



2005/03/28 



JP.06-322358A [EXAMPLE] 



3/3 V 



£51 t>3& L 
151 *6r 


1 


1 
± 


2 4 4 


2 


2 4 8 


3 


2 5 6 


4 


2 6 6 


5 


2 8 1 



[0034] Even if it uses a bridge formation object repeatedly, the property when using it first is 
held considerably, and this shows that it can be equal to repeat use. 



[Translation done.] 
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* NOTICES * 



# 



JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS ____ 

TBrief Description of the Drawings] . .... kl , 

Rawing 1] The infrared-absorption-spectrum Fig. of the bridge formats object generated by 
quantity-of-radiation 1 0.24Mrad of an example 5. 

[Translation done.] 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DRAWINGS 
TDrawing 1] 




[Translation done.] 
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